Estimates of the 30-day hospital revisit rate following septorhinoplasty and the risk factors associated with revisits are unknown in the current literature. Surgical 30-day readmission rates are important to establish, as they are increasingly used as a quality care metric and can incur future financial penalties from third-party payers and government agencies.
Readmissions Reduction Program, established through the Affordable Care Act in 2012, is a program requiring the Centers for Medicare and Medicaid Services to reduce payments to hospitals with excessive 30-day readmissions. 1 Initially, only medical conditions were monitored, including acute myocardial infarction, heart failure, and pneumonia. These conditions have since expanded to include surgical procedures, such as total hip and knee arthroplasty as well as coronary artery bypass surgery. Because many surgical procedures are elective, there is an opportunity to identify patient risk factors associated with a higher rate of hospital revisits and intervene to improve these factors before surgery to reduce revisit rates. 2 Several publications about general and orthopedic surgical procedures identified procedural and patient risk factors associated with increased readmission rates, [2] [3] [4] [5] as have publications focusing on otolaryngology procedures. [6] [7] [8] [9] [10] The consensus among surgical data is that postsurgical complications are most greatly associated with increased risk of readmission following surgery, but socioeconomic factors and patient comorbidities also have a significant effect. [2] [3] [4] [5] [6] [7] [8] [9] [10] However, data on the 30-day revisit rate specifically relating to facial plastic surgical procedures, including septorhinoplasty, are still lacking. The first objective of this study was to evaluate the 30-day hospital revisit rate and the primary diagnosis at the time of revisit for a large cohort of patients undergoing septorhinoplasty, covering all practices (multisurgeon) and institutions. The second objective was to evaluate patient and procedure characteristics associated with increased rates of 30-day hospital revisits. Identification of factors associated with hospital revisits allows for better optimization and preparation of patients and physicians before this elective procedure to reduce 30-day revisit rates and provides normative data to third-party payers. This study uses the same databases that we analyzed to determine septorhinoplasty revision surgery rates, 11 which are large all-payer state databases through the Healthcare Cost and Utilization Project sponsored by the Agency for Healthcare Research and Quality, currently comprising the largest collection of longitudinal hospital care data in the United States. 12 
Methods

Study Design
This study is a secondary data analysis of a cohort of patients who underwent septorhinoplasty between January 1, 2005, and December 31, 2009, in California, Florida, and New York. Information on revisits for these patients was collected from the 3 databases between January 1, 2005, and December 31, 2012. The institutional review board of Washington University in St Louis School of Medicine waived approval of this study as well as the need for informed consent.
Data Sources
The Healthcare Cost and Utilization Project is a group of health care databases and related software tools and products developed through a federal, state, and industry partnership and sponsored by the Agency for Healthcare Research and Quality. This study uses the following 3 Healthcare Cost and Utilization Project databases: the state ambulatory surgery databases (SASD), 13 the state inpatient databases (SID), 12 and the state emergency department database (SEDD) 14 from California, Florida, and New York. These statewide databases contain information from discharge records for all patients regardless of age or payer (Medicare, Medicaid, private insurance, and no insurance). Records from ambulatory surgery visits at hospitals and freestanding ambulatory surgical centers are provided through the SASD. Discharge records of inpatient hospital visits are provided through the SID. Records from emergency department visits are provided through the SEDD. Individual patients are linked and tracked across all 3 databases with an encrypted patient-level identifier. An encrypted variable for admission date, together with the length of stay, was used to calculate the period between visits for each patient while keeping exact dates encrypted to protect patient confidentiality.
12-14
Study Population
Patients 13 years or older who underwent septorhinoplasty at an outpatient surgery center from January 1, 2005, through December 31, 2009, in California, Florida, and New York were identified in the SASD using Current Procedural Terminology codes for primary and secondary septorhinoplasty (30400, 30410, 30420, 30430, 30435, 30450, 30460, 30462, 30465, and 30520).
The index septorhinoplasty procedure was defined as the first septorhinoplasty surgery for each patient in the SASD
Key Points
Question What is the rate of hospital revisits in the 30-day period after septorhinoplasty and what risk factors are associated with revisits?
Findings Approximately 6.5% of patients who underwent septorhinoplasty procedures revisited the hospital within 30 days of the procedure; the most common primary diagnosis was bleeding or epistaxis. Patients aged 41 to 65 years or older than 65 years had an increased revisit rate, as did black patients; those with Medicare and Medicaid; those with diagnoses of autoimmune disorders or immunodeficiency, coagulopathy, or anxiety; and those with a conchal cartilage graft.
Meaning Patients with more medical comorbidities and lower socioeconomic status returned for surgical complications, such as bleeding or epistaxis, in the 30-day period after septorhinoplasty. These data provide valuable preoperative counseling information for patients and physicians.
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between January 1, 2005, and December 31, 2009. In addition, patients were required to be residents of the state in which the procedure was performed to limit loss to followup. Identified cases in the SASD were then linked by encrypted patient identifier to hospitalizations in the SID and emergency department encounters in the SEDD to obtain information on 30-day hospital revisit rates contained within these databases. A 30-day hospital revisit was defined as a revisit to an ambulatory surgery center, emergency department, or inpatient hospital admission within 30 days of the index procedure.
Outcome Measures
The primary outcome measure was a hospital revisit within 30 days after an index septorhinoplasty procedure. The time between the index procedure and hospital revisit in each of the 3 databases was recorded. These data were then used to calculate the 30-day revisit rate. Primary diagnosis at the time of revisit was also recorded.
The secondary analysis examined the association between patient and procedure characteristics and a 30-day hospital revisit. Demographic data were defined at the time of the index procedure. Age was divided into 4 groups: 13 to 18 years, 19 to 40 years, 41 to 65 years, and older than 65 years. Race/ ethnicity was categorized as white, black, Hispanic, Asian or Pacific Islander, or other. Primary expected payer was divided into 5 groups: Medicaid, Medicare, private insurance, self-pay, or other. Patient location was categorized as large metropolitan (≥1 million residents), small metropolitan (<1 million residents), micropolitan (between 10 000 and 50 000 residents), or neither metropolitan nor micropolitan. Income data were also collected, with patients divided by median household income quartile.
Specific comorbidities were examined to determine their possible effect on wound healing, bleeding, or other surgical complications ( Table 1) . Most comorbidities were defined using the measure by Elixhauser et al, 15 which contains a group of 30 comorbidities using International Classification of Diseases, Ninth Revision (ICD-9) codes found to be significantly associated with in-hospital mortality. To summarize these comorbidities, van Walraven et al 16 derived and validated an Elixhauser Comorbidity Index, which ranges from -19 to 89. Comorbidities were indexed and grouped by quartile to represent overall patient comorbidity status. Elixhauser comorbidities were also grouped by number of comorbidities: 0, 1, 2, and 3 or more. Patient diagnoses and additional procedures performed at the time of the index procedure were also assessed ( Table 1) . 99% CIs were used instead of 95% CIs. Clustering for the hospital identifier was performed to avoid institutional biases. All patient characteristics reaching statistical significance with an α = .01 in the univariable model were included in multivariable logistic regression. Diagnostic tests, including tests of multicollinearity, were used to ensure all assumptions of the final model were met. A Kaplan-Meier curve was used to estimate the median time to 30-day hospital revisit. The SAS, version 9.3, and SAS Enterprise Guide programs were used for all database management and statistical analyses. Of patients with a 30-day hospital revisit, the median time to revisit was 8 days after the index procedure, and 5728 patients (50.0%) revisited between 4 and 19 days.
Statistical Analysis
Results
Patient Characteristics and Demographics
Characteristics of Patients With 30-Day Hospital Revisit
The distribution of demographic and comorbidity characteristics for patients with a 30-day hospital revisit after septorhinoplasty is summarized in 
Factors Associated With 30-Day Hospital Revisit
Multiple demographic, clinical, and procedural factors were associated with 30-day hospital revisits after univariable analysis; therefore, multivariable logistic regression was performed to identify factors with an independent association with the revisit rate ( 
Discussion
The overall 30-day hospital revisit rate in this large population of patients undergoing septorhinoplasty was 6.5%, with most patients returning to the emergency department with a primary diagnosis of epistaxis or bleeding. An increased revisit rate was independently associated with age between 41 and 65 years and older than 65 years, black race, Medicare or Medicaid insurance, several comorbidities, and use of a conchal cartilage graft. Diagnosis of autoimmune disorders or immunodeficiency had the highest revisit rate aOR at 2.69. A decreased revisit rate was independently associated with patients aged 13 to 18 years, those who used self-pay, and those who underwent surgery for cosmetic appearance, primary rhinoplastycomplete or bony, and minor or intermediate secondary rhinoplasty. These data suggest that preoperative risk factors implying a sicker patient (older age and greater number of comorbidities) as well as socioeconomic factors (race, insurance status), are more predictive of 30-day hospital revisits rather than the complexity of the procedure performed or other procedure-related diagnoses, as seen when analyzing revision surgery rates. 11 In addition, because most of the primary diagnoses at the time of revisit were related to the surgical procedure, it appears that postoperative complications are also significant factors in the 30-day revisit rate. This information will help physicians identify patient populations at higher risk for return visits to the emergency department, inpatient hospital setting, or ambulatory surgery center to enable appropriate preoperative risk assessment and medical optimization, as well as targeted counseling regarding follow-up for potential complications. Copyright 2016 American Medical Association. All rights reserved.
These findings are in accordance with many other studies investigating surgical readmission rates. [2] [3] [4] [5] [6] [7] [8] [9] [10] In 2012, Kassin et al 3 analyzed 1442 patients undergoing general surgical procedures and found a readmission rate of 11.3%. Any postoperative complication had the greatest association with 30-day readmission. After that study, Tsai et al 2 used Medicare data to calculate 30-day readmission rates for surgical patients and found a 13.1% readmission rate. In that study, hospitals with high surgical volume and low surgical mortality had lower rates of readmission, suggesting that surgical readmission rates were better markers of quality care compared with medical readmissions for pneumonia, heart attack, and heart failure, which are often multifactorial and related to disease severity and social factors. In contrast, a study by Glance et al 4 assessed whether there was a difference in surgical readmission rates between safety net hospitals (SNHs), defined as having the highest quartile of lowsocioeconomic patients, and non-SNHs. Under the current Hospital Readmissions Reduction Program approach, 25 of 41 SNHs (61%) were financially penalized for surgical readmissions compared with 72 of 144 non-SNHs (50%); however, after adjusting for socioeconomic status, only 21 of 41 SNHs (51%) would be penalized. These studies suggest that surgical readmissions, like medical readmissions, are multifactorial and related to socioeconomic and patient risk factors as well as surgical complications. A study analyzing 1058 otolaryngology patients found a 7.3% readmission rate (93 of 1271 patients); the presence of a postoperative complication was the highest predictor of readmission. 6 Other contributing patient factors were a marital status of widowed or divorced, having Medicaid or no insurance, and the presence of underlying comorbidities of severe heart or lung disease. These data suggest that, although postoperative complications are likely to be the greatest predictor of a 30-day revisit, several preoperative factors can also help identify those at greater risk for returning to the hospital. Most studies relating specifically to septoplasty or rhinoplasty readmission rates are found in the British literature; they discuss performing these operations as outpatient pro- toplasties, an overall admission rate of 9% was found (23 of 256 patients), almost all owing to epistaxis (22 of 23 patients). 17 Contributing factors were performance of additional procedures during septoplasty and American Society of Anesthesiologists classification greater than 1. In a 2005 study examining 787 cases of outpatient plastic surgery, which included rhinoplasty, the 24-hour admission rate was 3.6% (28 of 787 patients). 19 Age older than 80 years, male sex, body mass index greater than 30 (calculated as weight in kilograms divided by height in meters squared), and surgery lasting longer than 45 minutes were predictive of admission, and 20 of these 28 admissions (71%) were owing to surgical causes, predominantly bleeding. Rhinoplasty specifically was found to have a readmission rate of approximately 8% (1 of 12 patients). In our study, there was a small revisit rate of 0.6% (1104 of 175 842 patients) in the first 24 hours after surgery; as shown in the previous studies, postoperative bleeding was the most common reason for postprocedure readmission or emergency department visit.
Although outcomes research has yet to definitively identify which patients are at highest risk for unplanned readmission for specific procedures, policies that carry penalties for any readmission within 30 days are already in effect. 5 Our study aims to provide an initial basis of normative data in the facial plastic surgery and otolaryngology literature to third-party payers or government agencies. Although the current Hospital Readmissions Reduction Program approach places fines on hospitals for readmissions within 30 days of inpatient surgical procedures, this approach has not yet been extended to include ambulatory procedures. However, the Centers for Medicare and Medicaid Services is now developing a new measure using hospital-wide readmission data as opposed to condition-specific readmission rates. Rosen et al 21 found that all-cause readmission rates do not correlate with condition-specific readmission rates. Use of hospitalwide readmission data penalized only 60% of the hospitals that would have been penalized from condition-specific penalties; however, it is not known which is a better predictor of quality of care. The Centers for Medicare and Medicaid Services quality care metrics including any hospital readmission will increase the importance of identifying patients at higher risk of a 30-day revisit and ensuring preoperative optimization of comorbidities or planned overnight stays in high-risk populations. Limitations of this study include the use of an all-payer database, which relies on the accurate recording of ICD-9 and Current Procedural Terminology codes by health care professionals and medical record technicians. Incomplete recording can lead to gaps in reporting of specific information, such as sex, race, insurance, patient income, and patient location, as seen in Table 2 . Furthermore, this effect has been shown in a patient population readmitted within 90 days after a procedure in which comorbidities were excluded from our analysis owing to the high percentage of missing data (43.0%), the other categories had a much lower rate of missing data, ranging from 0.009% (16 patients) to 14.0%. In addition, inpatients were not analyzed separately from outpatients owing to the small number of inpatients (5568 patients [3.2%]), and an even smaller number of patients returned within the first 24 hours after surgery (1104 [0.6%]). Therefore, it is beyond the scope of this article to infer whether patients with risk factors associated with hospital revisits would be less likely to return if they had been inpatients. Finally, details of the revisit beyond the primary diagnosis code cannot be elucidated beyond the ICD-9 code at the time of revisit, eliminating further analysis of more specific factors contributing to hospital revisits.
Conclusions
This study suggests that the overall 30-day hospital revisit rate for patients undergoing septorhinoplasty is 6.5% and varies predominantly by patient factors such as age, race, insurance status, and number and type of comorbidities. In addition, the most common reason for revisit was surgical, including postoperative bleeding or epistaxis, removal of a surgical dressing, and nasal infection or sinusitis. This information will allow physicians to identify patient populations at higher risk for return visits to the emergency department, inpatient hospital setting, or ambulatory surgery center to enable appropriate preoperative risk assessment and counseling regarding follow-up and potential complications. Finally, this study will also help provide normative data to third-party payers or government agencies where hospitals are penalized for 30-day hospital readmissions. 
